\ i
sirain of southern bean mosaic virus (SBMC'). The following study was done
\ i MATERIALS AND METHODS
Virus propagation and properties. The virus was maintained by sap transmission in cowpea cultivars Early Ramshorn and Edible Blackeye in the screenhouse. The temperature ranged from 28 .to 35 C during the day, and relative humidity was always 90-100%.
Crude extracts were obtained 18-25 days a f t e r inoculation by grinding infected leaves ( l : l , w/v) with 0.01 M sodium phosphate buffer, pH 7.0. The thermal inactivation point, dilution end point, a n d longevity in vitro were determined according to the methods of Bos et al (2). Six Early Ramshorn ( 7 ) plants for each temperature, dilution, and day were used to determine if the sap was infectious.
Purification, centrifugation, a n d electron microscopy. The virus was values measured at different concentrations. Leaf dip preparations and purified virus were examined in a Siemens 101 electron microscope at a n o m i n a l magnification of 12,000. Negative a n d positive staining with uranyl acetate were done.
Serology. Rabbits were injected weekly with 1 or2mgofvirusin0.5mlof0.01 M sodium phosphate buffer emulsified with 0.5 ml of Freund's incomplete adjuvant. Rabbits were bled a t weekly intervals starting I wk after the second injection. Double-diffusion tests were performed in plates with 3-mm diameter wells, 4 mm apart in 0.7% agar (Agar Noble, Difco) with 0.9% N a C l a n d 0.1% NaN3. Relationships with other viruses were determined by t h e intragel crossabsorption test (15) .
Transmission. Healthy aphids, Aphis gossypii Glover and A. spiraecola Patch, were starved for 2 hr and then allowed an acquisition feeding of 2 min or 2 days on infected cowpea plants and an inoculation access period of 48 hr on healthy cowpea plants. Flea beetles, Podagrica decolorata Duvivier, were given 24-hr acquisition and 48-hr inoculation periods (16) .
Seeds f r o m infected. Black Syste cowpeas that were recently harvested or stored as long as 2 mo at 24 C were planted in a screenhouse.
Effect on yield.The number and size of pods and the number and weight of seed produced by 50 healthy plants and 50 plants infected with the Ivory Coast isolate were determined in the greenhouse f o r California Blackeye a n d Edible Blackeye cowpeas.
RESULTS
S y m p t o m s . T h e d e s c r i p t i o n o f .symptoms is based o n the criteria proposed by Bos (I). Except for Black Syste, every cowpea cultivar inoculated reacted with chlorotic local lesions. In Edible Blackeye cowpeas, the systemic symptoms were leaf chlorosis and vein clearing 7 days after inoculation; growth reduction, chlorosis, and dark green blotches on some leaves 13 days after inoculation; and vein banding, coarse mosaic, distortion, puckering, a n d blistering of leaves and stunting of plants 16 d a y s after inoculation (Fig. I ).
Symptoms on other cowpea cultivars were similar.
Host range. virus had adilution.end point between IO-' and IO-', a thermal inactivation point , above 95 C, and a longevity in vitro greater than 31 days at 24-26 C. Crude extract frozen and thawed 43 times remained infective. Purified virus resuspended in 0.01 M sodium phosphate buffer, p H 7.0, was highly infectious and produced characteristic symptoms on inoculated cowpeas. Virus particles were degraded when 0.01 M ethylenediaminetetraacetic acid was used in resuspending the pellets (6). The ultraviolet absorption spectrum of the virus had a maximum a t 260 nm and a 756 Plant DiseaseNol. 65 No. 9 '* a b s o r p t i o n r a t i o was 1.62 a n d t h e E,,,/ E,,, ratio was I .37. Electron microscopy of leaf-dip and purified preparations showed particles with a 30-nm diameter.
Analytical ultracentrifugation revealed a single component with an extrapolated sedimentation coefficient of S:o,w = I 10 S.
Serologic relationships. In doubleimmunodiffusion tests, antisera to the Ivory Coast isolate reacted strongly with the homologous antigen up to a dilution of 1/2,048 or 1/4,096. Homologous and heterologous reactions of the Ivory Coast isolate with the cowpea strain of SBMV (5,12) (type strain) and SBMV from Ghana (8) revealed no differences among the three strains. lntragel cross-absorption tests confirmed these results.
N o relationship was found between the Ivory Coast isolate and probable and possible members of the SBMV group (9) of turnip rosette, cocksfoot mottle, rice yellow mottle, and sowbane mosaic viruses, using antiserum to each virus and the Ivory C o a s t isolate a s antigen. Similarly, no relationship was apparent using antisera to the lvory Coast isolate and any heterologous antigen except sowbane mosaic virus.
Transmission. All attempts to transmit the Ivory Coast isolate with aphids or flea beetles were unsuccessful.
In the two tests involving 100-150 seedlings, the Ivory Coast isolate was transmitted through seed at rates of 15 and 44%. Identity of the virus in a random selection of infected seedlings was confirmed by serology. No virus was detected in control lots grown at the same time and under the same conditions. Effect on yield. In two tests, numbers of seeds and pods were reduced an average,of 55 and 61%, respectively, in Edible Blackeye plants infected with the Ivory Coast isolate, compared with virusfree plants. Average reductions in seed weights were I I and 59% for infected plants of California Blackeye and Edible Blackeye, respectively.
DISCUSSION
SBMV was first described in 1943 by Zaumeyer and Harter (18) in the U.S.A. Later, a severe bean mosaic strain (17) and a cowpea strain (12) that were serologically distinct were described (5). Cowpea strains o f -S B M V were also reported from Ghana (8) and Nigeria (13) . An isolate has,been found in bean in France (3).
In vitro propertie's ofSBMV havesome diagnostic value (4) and, when considered with data on symptoms, host range, seed transmission, physicochemical properties, and serologic relationships, indicate that the Ivory Coast virus from cowpea is a n isolate of SBMV (1 I).
Unlike other isolates of SBMV, the Ivory Coast isolate infected a nonLeguminous host, G. globosa. Unlike the bean, which is also a symptomless host of the Ghana strain (8). The Ivory Coast isolate and the Ghana strain have very similar host ranges, and it would be interesting to know if the Ghana strain infects G. globosa. T h e preliminary serologic tests using antisera to the Ivory Coast isolate showed n o differences among the three cowpea strains.
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